Adiponectin stimulates glucose uptake in rabbit blastocysts.
Since the discovery of adipokines, the adipose tissue is no longer considered to be an inactive fat storage. It secretes a variety of bioactive molecules, which regulate body metabolism and energy homeostasis. One of these molecules is the adipokine adiponectin. In different tissues, adiponectin triggers metabolic effects through the adenosine monophosphate-activated protein kinase (PRKA), which is a master regulator in glucose and lipid metabolism. Recent studies point to a role for adiponectin in reproduction. Adiponectin and its receptors are present in female reproductive tract during pregnancy, and the preimplantation embryo is fully equipped with adiponectin. Here, we show that both receptor isoforms, ADIPOR1 and ADIPOR2, are expressed in 6-day-old rabbit blastocysts. To investigate the signaling pathway of adiponectin in preimplantation embryos, rabbit blastocysts were cultured in vitro and stimulated with adiponectin. Supplementation of adiponectin (1 μg/ml) enhanced PRKA alpha 1/2 (PRKAA1/2) phosphorylation and decreased expression of phosphoenolpyruvate carboxykinase 2 (PCK2), a key regulator of gluconeogenesis. Inhibition of PRKAA1/2 by Compound C (10 μM) restored PCK2 transcription. Adiponectin enhanced embryonic glucose uptake and led to a translocation of solute carrier family 2 (facilitated glucose transporter), member 4 (SLC2A4), previously known as GLUT4. We conclude that adiponectin influences the glucose metabolism of rabbit blastocysts via the phosphorylation of PRKAA1/2, which in turn results in a decrease of gluconeogenesis and an increase in glycolysis. The regulatory influence of adiponectin on glucose metabolism of blastocysts may be of specific interest in pathophysiological situations, such as obesity during pregnancy.